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V. A General Idea of the Stru&ure of the Inter" 
nal farts ofFifb. Communicated by Dr. Charles 
Prefton. 

F~MSH are not only different from other Animals' 
but likewife differ very much from one another' 
there being fcarce a Species of them , that has not 
remarkable Differences : Not intending to enter 
into the feveral particularities , it (hall fufEce 
to obferve ,the principal Matters wherein they differ 
from other Animals, of which the mod confiderabie is 
their want of Lungs, and in their not Breathing • 
whereas all other Animals have Lungs both. Terre- 
strial, Voiatil, and Amphibious : And in Infe&s, the 
feveral Tracheae that are fpread throughout their whole 
Body ferve them inftead of Lungs. It is neverthe* 
Jefs necefiary that fomething mould fupply this in fifhes, 
which may have the fame effect upon their Blood, as 
the Air has upon ours, by enrring into our Lungs ,- 
that is to fay, to divide and diflblve it, and render it fit 
for Circulation j otherwife it were in danger of Coa« 
gulating, would become movelefs and ftagnate. Now 
we find no part in Filh more proper to produce this 
effect than the Bronchia; that lye like fo many Leaves 
upon eachother under their Gills ; for they receive the 
Water in by the Mouth, and return it by the Gills, or 
receiving it in by the they throw it out by the 

Mouth. 

It may be asked , If hat this is that ditfotves the 
Blood in the Bronchia ? 

It is agreed upon by all, that the Water muft necef- 
farily contain this Body that produces the Effect: j but 
they differ in aliening what it is* It cannot be Water 

alone, 



C 4*° ) 
alone, which is fo far from diflblving the Blood, that 
it rather Coagulates it ,• for it is found, that if an Inje- 
&ion of Water be made into the Lungs, the Blood will 
be Coagulated there, and the great coldnefs thereof 
permits us not to doubt of it ,• neither is it likely to be 
a Salt contained in the Water that may caufe it ,• for 
it is not Marine Salt, fince Fifh live as well in Frelh Wa- 
ter as Salt j nor is it a Nitrous Salt, ftnce they live in 
places where there is not a jot of it j it may yet be 
thought, that this Salt containing an Alkali, it mixes 
part thereof with the Blood of the Fifties that are in 
the Sea, which makes their Blood to be more diflbived 
and fluid than that of Frefh Water Fifh ,• and it is 
obferved that Sea Fifh are of a more cold Temperament 
than thole in Frelh Waters are. 

It kems then to be the Air that is contained in the 
Water , that diflblves the Blood in the Bronchia: of 
Fifh, as well as it does that in the Lungs of all other 
Animals. It cannot be doubted but that there is Air 
in all Water j the Experiment of that famous Perfon of 
the Academy, Monfieur Maroffeh&s put this paft difpute ; 
He fet a Veffel of Water over the Fire, fo to drive 
out the Air from it ,• for the Bubbles that arife from 
hot Water, are only Air that breaks loofe from it, 
enveloped with feme watery Particles. This Water he 
put in to the Air Pump, to draw out the Air from it 5 
and after that filled a Vial with it, within Two or 
Three Fingers of the top , which fpace he left full 
only of Air, and ftopt the Viol well ; and by ihaking 
it, the Water Imbibed the Air, fo as to rife up and quite 
fill the Viol. 

It may be obje&ed, that if the Air in the Water were 
the caufe of this en r ec>, the Fifh would live in the open 
Air. I fliall only reply to this, that Fifh have their 
Blood naturally lefs hot then ours, fo that the natural 

Heat 
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Heat ©f ours would be a Fever in them, and Mortal, 
wherefore we need not wonder they cannot live in the 
Air ; for the Nitre of the pure Air is in too great a 
quantity, and too fubtile , fo that it diflbfves their 
Blood too much, and makes it too Fluid j whereas the 
Nitre in the Water is more grofs and in lefler proporti- 
on, whence it gives their Blood only a Fluidity requi- 
re to keep it in its natural State : To prove that 
it is. in the BfonchTae that rhis divifion is performed , 
we need but obferve their extraordinary rednefs above 
any other part of the Body, a Proof that the Blood is 
there more divided : Filh are found to dye in Wa- 
ter Frozen over, which happens plainly from their Com- 
munication with the outward Air, being hindred by 
the Ice. 

The Heart of Fifh is different from that of o- 
ther Animals in its having but One Ventricle,* for it 
has only the Vent Cava and the Aorta that open into 
it, having no Lungs j fo that by the Aorta the Blood 
comes out of the Heart, which is branched into a 
Thoufand Capillaries over the Bronchia, and is after 
re-united ; which re-union is made under the Bads 
of the Cranium ; and becaufe the Blood , when 
once there, has no need of being forced higher up* 
wards , they have no occafion for a fecond Ven- 
tricle for that purpofe , as Terreftrial Animals 
have. 

The Re-union of thefe Capillaries of the Bron- 
chia: being made, they form Two large Trunks, of 
which one proceeds towards the Head, and the other 
towards the lower parts. 

Filh have a Diaphragm, but not for the fime pur- 
pofe as in other Animals that Breath? it is always 
Strait and Tenfe, and Perpendicular on the Vertebrae, it 
hinders the fermenting Salts that exhale from the in te- 
ll r r (lines 
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ftines from coming to the" Heart, which might caufe- 
fome alteration there. 

Their Stomach is Membranous ; for Fifli fwallow 
down other fmaller Fifh whole, and fomerimes Earth ; 
wherefore 'tis needful to have a power or Contracting 
and Straitning it (elf, forceably to break to pieces 
the hard matters contained therein. Their Inte- 
ftines make feveral great windings about ; a fign 
the Fermentation is but flow therein, which is made up 
by the length of the Inteflines. 

The Liver has much the fame Situation as in 
other- Animals , as alfo the Spleen has ; they are 
provided of a Gall Bladder, a Dull us Choledochus 
and Pancreas , or rather Two little Bags faftned to 
the Ventricle for the fame ufe : As to the reft of the 
Parts, Fifli have ufually many Pancreas's , (o thae 
in fome there have been told Forty Four; they have Kid- 
neys, Bladder, &c. 

They have the Ovary near the Vertebres of the 
Loins; the Eggs come forth, at a pafiage below the 
Anus , and the Male has a like Ductus or Hole, 
fey which they eject their Seed upon that of the 
Female to impregnate the Eggs, which the Male fbrne- 
times changes the Colour of as he pafles over them, 
when he cafts his Seed upon them after chey are 
laid. 

Fifh have on the Vertebre of the Loins a Blad- 
der , very large in proportion to their Bulk, which 
ferves not for their Digeftion , as Dr. NeeSam was 
of Opinion,, for there is no Ductus found from this 
Bladder, leading to the Stomach ; and if fometimes fuch 
& Ductus may be found, it permits the Liquor Syrin- 
ged into it, to paft from the Stomach to the 
Bladder, but not, at all the other way from .the 

Blad'der 
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Bladder to the Stomach , which Ihews that Opini- 
on not right. There is more reafon to believe 
its ule is by dilating it felf, to render the Fife 
lighter, as occafion ftrves, for Swimming : So that 
when this Bladder is dilated, or the Air contained 
therein weighs lefs than an equal quantity of Water $ 
if it be dilated a little, the Filh weighs as much 
as Co much Water j and if it be cornprefled, the 
Fifli weighs more than an equal quantity of Wa- 
ter j for the Air Cornprefled , weighs more than 
when 'tis Dilated. Tis a Rule in Hydroftaticks , 
that a Cody that weighs more than its equal Bulk of 
Water muft fink to the bottom ,• if it weighs lefs 
it will rife to the top; if it weighs exa&ly equal 
to fo much Water, it will ftay where-ever 'tis pla- 
ced. Now the Air of the Bladder, by being Corn- 
prefled or Dilated, by means of the Muicfes of 
the Fifli, caufes the Fifli to be more or lefs hea- 
vy. That it is this Bladder that makes the Fifli 
Swim is plain ,• for .if it be by any means burft, 
fo that it cannot be Extended , the Filh can no 
more raife it felf in the Water, but keeps conti- 
nually at the bottom. The Fins and Tail aflift 
them in their paflage through the Water, whether 
they will,* but the Dilatation of the Air in the 
Bladder makes them capable of Swimming after the 
fame manner, as the Dilating of the Lungs and 
Thorax of a Man bears him up in the Water. 
Flat Fifli, fuch as Soles, have none of this 
Bladder -, for they are able , by reafon of their 
Breadth , to keep themfelves up in the Water. 
Cray-filh , and other Shell-firti want it likewife , 
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for the moft part, for they; creep only at the 
bottom of the Water ; there are many Fife 
have them doable. 



VI. De Ratione Temporis quo grave labitur 
per re&am data duo pun&a coajungen- 
tetn , ad Tempus breviflimum qua, vi 
gravitatis, tranfit ab horum uno a^ al- 
teram per arcum Cycloidis. 

Theorema. 



Q / in Cycleide AVD cujus laps AD eft horizonti 
O parallela, Vert ice V deorfum Jf eft ante , ex A du- 
catur utcunque re ft a AB cycloid? occur reus in B, ex 
quo ducatur refta B C curvte Cycloidis B D in B nor- 
malise ad quam ex A demittatur perpendicular is refta 
AC . Dico Tempus quo grave I quiete cadeus ex A, vi 
fute gravitatis decurrit reftam A B, ejfeadTempus quo 
percurrit Curvam A V B, ficut refta Ab ad reft am A C. 

Per B ducatur BL paraU 
lela Cycloidis axi VEj 
& BK, iafi AD parah 
lela, occurrens axi in G, 
& circulo fuper Diame- 
trum E V defer ipto in 
F#H, Cycloids denique 
i*R, Ducatur refta EF, 
jftt?;* Cycloidis natura pa' 
rattela 




